In 1932 Kjaergaard corrected the universally held belief that spontaneous pneumothorax was usually a manifestation of active tuberculosis. To-day the pathology of the condition is well understood but there is no general agreement about therapy. In the literature, the treatment varies from the extremely conservative, with bed-rest alone in most cases (Vail, Alway, and England, 1960; Hyde, 1963) , to early thoracotomy (MacQuigg, 1955; Watkins and Hering, 1961) or even bilateral thoracotomy (Baronofsky, Warden, Kaufman, Whatley, and Hanner, 1957) . It is the purpose of this paper, by reviewing 242 patients, to assess the efficacy of surgical management as practised in Edinburgh.
MATERIAL
In the 10-year period 1953-63, 242 cases of spontaneous pneumothorax were treated in the Thoracic Surgical Unit in Edinburgh. Although composed of consecutive cases, this is a selected series in so far as the patients were referred to a surgical unit. A large number were transferred from other wards. In comparison with most other series there is a relatively higher proportion of three groups of patients-the 'very ill', the 'failed conservative treatment', and the 'recurrent pneumothorax'. AGE, SEX, AND SIDE Figure 1 shows that the highest incidence in this series is in the third decade. A second peak occurs in the sixth decade. There is a contrast between the age incidence in our series and that in published American series, of which a typical recent example, selected only because it is of similar size, is shown for comparison (Hyde, 1963) . There were 210 men and 32 women. The righit side was affected in 130 (53 7%) and the left in 106 (43-8%), and in six (2-5%) there were simultaneous bilateral pneumothoraces.
CLINICAL FEATURES Neither occupation nor physical exertion could be related to the onset of spontaneous pneumothorax. Pain, dyspnoea, and cough marked the onset in most patients. Some Recurrent pneumothoraces Seventy-three patients (32%) had had previous attacks on the same side. Table III shows the number of previous attacks experienced and also how they had been treated. TREATMENT The principles of treatment throughout this period were (1) at the earliest convenient time a Malecot catheter was inserted into the pneumothorax, usually through the second intercostal space anteriorly; (2) suction was applied unless there was evidence of a persisting sizable fistula; and (3) the tube was removed on about the fifth day, provided that the radiograph showed satisfactory pulmonary re-expansion and that the respiratory variation in intrapleural pressure was no longer transmitted to the water-seal.
In 50% of cases it was necessary to insert one or more further tubes to attain full pulmonary re-expansion. The management of the patients in this series is summarized in Table IV . In 11 patients with a very small pneumothorax, five of all patients spent less than two weeks in hospital. Management without active treatment was reserved for those patients with very small pneumothoraces, and all except two in this group were discharged in less than one week. One hundred and sixteen (65 3%) of the patients treated by intubation were discharged in less than two weeks and, of those treated by operation, 32 (65-2%) spent less than three weeks in hospital. The longest hospital stay was four months. This was the patient described elsewhere who developed empyema which required decortication.
FOLLOW-UP Contact has been established with 218 patients, and a further six were followed for periods of one to four years before contact was lost, giving a one-to eleven-year follow-up of 224 patients (93%) ( Table VII) . The majority of patients either were seen personally or replied to a questionnaire, but in a few cases the information was supplied by the general practitioner.
After discharge from the Thoracic Unit 28 patients (12-5%) developed a recurrence of pneumothorax (Table VIII) . Twenty-six had been treated by intubation, and two had had no active treatment. Sixteen were once again treated by intubation, five by thoracotomy, and in the remaining seven the recurrent pneumothoraces were so small that no active treatment was required. It is worth noting that in only one patient was the recurrence found to be larger than its predecessor. In the other instances adhesions limited the extent of the pneumothorax. 
Information not available 2
None is know,n to have had a pneumothorax at the time of death, but in half of them it was not possible to obtain necropsy data.
COMPLICATIONS Complications of surgical treatment were rare (Table X) . The only patient who developed empyema after intubation had a severe respiratory infection on admission. The empyema was treated by open drainage followed by thoracoplasty, and the patient is well five years later. A complication followed thoracotomy in four patients. A bronchopleural fistula progressed to empyema in one and decortication was Gaensler (1956) found a reported mortality in this lesion of 260%. Respiratory failure does not occur in the previously healthy patient who develops a pneumothorax, but when respiratory reserves are already impaired by established lung disease, usually chronic bronchitis, the occurrence of even a small pneumothorax may be all that is required to precipitate respiratory failure.
Apart from these dangers to life, the economic aspect is important. A collapsed lung, when treated by bed-rest alone, is slow to re-expand even when the fistula has sealed immediately. The average rate of absorption of air from the pleural space, as calculated by radiographic lung volume studies, is 1-25% per day (Kircher and Swartzel, 1954) . For example, a 45% pneumothorax will take 36 days to reabsorb. Pneumothoraces of more than 50% constitute some two-thirds of any reviewed series, and therefore in this proportion spontaneous re-expansion would take some six weeks and considerably longer if an air leak persists. Sixty-one per cent. of patients in this series were discharged in less than two weeks. Published accounts confirm the delay that inactivity incurs. Hyde (1963) treated 171 patients by observation only. The average expansion time was four weeks. In the series of 115 patients reported by Myers (1954) , 89 (78%) pneumothoraces took between three weeks and three months to re-expand: one patient early in his series was treated by bed-rest for one year. One patient in our series was observed for four months before being referred for surgical treatment. The combination of loss of earnings and the cost of hospital bed occupancy makes quite clear the economic importance of active treatment in such cases.
A patient with a total pulmonary collapse treated by catheterization is usually back at work in one week. An alternative method of accelerating pulmonary re-expansion is the needle aspiration of air, sometimes carried out repeatedly. Except as an emergency procedure for the relief of tension, this method is to be condemned. Needle aspiration, with the possibility of lacerating the lung, may open the way to complications such as empyema and chronic pneumothorax. Pleural intubation, provided that it is done with sterile precautions-and in this series it was done under theatre conditions-allows rapid pulmonary re-expansion with minimal danger of infective sequelae. In this series recurrent pneumothoraces tended to be smaller than in the original attack, and a further point in favour of catheterization may be that the presence of the tube promotes pleural adhesions and may increase the margin of safety if there should be a recurrence.
There remains the question of prevention of recurrence. A survey of the literature suggests that most authors have experienced difficulty in obtaining reliable figures for recurrences in their series. Gaensler (1956) , in reviewing 1,080 cases in the literature, found an average recurrence rate of 22-7%. Lindskog and Halasz (1957) , with an 87.5% follow-up of 72 pa;tients treated conservatively, found 18% recurrence. Myers (1954) obtained a 905% follow-up of 115 patients treated conservatively and found 24 % recurrence. After intubation Reid, Stevenson, and McSwan (1963) found an 1 1 % recurrence rate in 46 patients, but the percentage follow-up is not given. Wolcott, Shaver, and Jennings (1963) , with a 75% follow-up of 65 patients, found 17% recurrence after intubation. In this series a 90-2% follow-up of 182 patients treated by intubation shows a 14-8% recurrence rate. This compares favourably with other series (Table XI) . There was no recurrence after thoracotomy. The overall recurrence rate was therefore 12-5 %.
Pleurodesing agents have seldom been used in this series. Brock (1948) (Gaensler, 1956; Frankel, Krasna, and Baronofsky, 1961 Shefts, Gilpatrick, Swindell, and Gabbard, 1954) . We have found pleurectomy to be a quick, safe, and effective alternative. We have had no recurrence of pneumothorax after resection of the parietal pleura, and this is also the experience of Saha (1964) . It may be argued that the mechanical efficiency of respiration is disturbed by pleurectomy. Gaensler (1956) and Andersen and Poulsen (1959) The advantages of the active surgical management of spontaneous pneumothorax are outlined.
